10/507541 



WO 03/106750 



& 



If 0k . 



DT09Rec'dPC#PTO 0 9SEP2OOC 



PCT/GB03/01842 



TITLE; 



SEWING MACHINE HAVING A WIRELESS SWITCH AND INDEPENDANT CONTROLLER. 



BACK GROUND OF THE INVENTION. 



1 . FIBLD OF INVENTION. 



THE PRESENT INVENTION RELATES TO A SEWING MACHINE AND MORE 
PARTICULARLY TO A SEWING MACHINE HAVING A WIRELESS SWITCH 
AND A INDEPENDANT OPERATING SPEED CONTROLLER ATTACHED TO 
THE MACHINE BODY OF THE SEWING MACHINE. 



THERE ARE SAFETY INSTANCES WHEN A SEWING MACHINE NEEDS TO 
BE OPERATED BY REMOTE CONTROL FOR EXAMPLE THE REMOTE 
CONTROL ELIMINATES THE CABLE BETWEEN THE TRANSMISSION 
SWITCH AND THE MACHINE BODY. A SEWING MACHINE WITH THE ABOVE 
MENTIONED SWITCH CAN ALSO BE USED WHERE A PERSON HAS 
RESTRICTED MOVEMENT. THE TRANSMITTER SWITCH MAY BE HAND HELD, 
PLACED ON THE FLOOR , ATTACHED TO THE ARM , LEG , WRIST , EN ABLING 
THE OPERATOR TOO GUIDE THE MATERIAL WHEN TRANSMITTING . THE 
WIRELESS SWITCH IS PORTABLE. THE INDEPENDANT CONTROLLER 
WHICH IS ATTACHED TO THE MACHINE BODY CAN LIMIT THE 
OPERATING SPEED OF THE MACHINE. THIS MAY BE DONE MANUALLY . 
THIS CAN ALSO PREVENT INDUSTRIAL OPERATORS SEWING TO FAST 
AND REDUCING THE QUALITY OF THE SEAMS. IT CAN ALSO BE USED 
WHENEVER SERVERAL SEWING MACHINES WORK SIMULT ANEOUSL Y , AND 
ONE SINGLE OPERATOR CAN USE THE REMOTE WIRELESS ON/OFF 
SWITCH BY FIRST SELECTING THE OPERATING MOTOR SPEED ON 
THE MACHINE BODY AND THEN ACTIVATING THE WIRELESS SWITCH 
TO START THE SEWING MACHINE. 



2. DESCRIPTION OF RELATED ART. 

PATENT USA A 976 552/1990. DESCRIBES A REMOTE CONTROL 
SEWING MACHINE, WHERE THE CONNECTION BETWEEN THE 
TRANSMITTER AND THE RECEIVER IS ENSURED BY A OPTICAL 
SIGNAL. IN THE TECHICAL SOLUTION DESCRIBED , THE ANALOGUE SIGNAL 
PICKED UP FROM A VARIABLE RESISTOR .WHICH CORRESPONDS TO 
THE SEWING MACHINE FOOT CONTROLLER IS APPLIED TO AN 
ANALOGUE DIGITAL CON VERTER , AND THE NUMERICAL SIGNAL OBTAINED 
IS MODULATED BY A CONVEYOR WHICH CONNECTS TO AN OPTICAL 
TRANSMITTER. THE RECEIVER OBTAI NS , AFTER DEMODULATION , A 
SIGNAL WITH VARIABLE AMRLITUOE , WHICH CONTROLS THE SEWING 
MACHINE MOTOR, IN THIS WAY , BY ACTIVATING THE VARIABLE 
RESISTOR OF THE REMOTE ^CONTROL THE MOTOR ROTATION SPEED 
IS ACTIVATED AS WELL. ' 

THE SOLUTION DESCRIBED ABOVE IS COMPLICATED AS IT NEEDS A 
NUMERICAL ANALOGUE CONVERTER IN THE COMMAND UNIT, AND BECAUSE 
IT USES LIGHT TO TRANSMIT INFORM ATION , AND POSES DIFFICULTIES 
FOR THE SIMULTANEOUS OPERATION OF SEVERAL MACHINES, AND 
THEREFOR THIS SOLUTION HAS A LIMITED APPLICATION . 
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PATENT JP 59 050 792 



TRIES TO OVERCOME THIS SHORTCOMING AND USES RADIO FREQUENCY . 
IN THIS CASE, THE COMMAND SIGNAL OBTAINED ON A VARIABLE 
RESISTOR(WHICH CORRESPONDS TO THE SEWING MACHINE FOOT 
CONTROLLER) MODULATES IN IMPULSES A RADIO FREQUENCY 
CONVEYOR WITH A RECTANGULAR SIGNAL WHOSE FREQUENCY IS 
DEPENDENT ON THE POSITION OF THE FOOT CONTROLLER ; AFTER 
DEMODULATION, THE RECEIVER OBTAINS A . RECTANGULAR SIGNAL 
WHICH, AFTER HAVING BEEN AMPLIFIED, IS APPLIED TO A TILTABLE 
NON-STABLE CIRCUIT. THE RECTANGULAR SIGNAL, WHICH HAS A 
VARIABLE FREQUENCY, IS APPLIED TO A LOWER FILTER, WHICH 
CONVERTS THE VARIABLE SIGNAL OF THE FREQUENCY INTO A 
VARIABLE TENSION SIGNAL. THIS SIGNAL CONTROLS AN OPTIC 
CONNECTOR, AND ONCE PROCESSED , THE OBTAINED SIGNAL CONTROLS THE 
ROTATION OF THE MOTOR. THE SOLUTION DESCRIBED ABOVE ALLOWS THE 
OPERATION OF SEVERAL SEWING MACHINES BY A SINGLE REMOTE 
CONTROL BUT IT IS SENSITIVE TO INTERFERENCE RADIATION 
WHICH IS GENERATED BY THE SEWING MACHINE MOTORS. 



PATENT USA 5 247 449/1993 

TRIES TO OVERCOME THIS SHORTCOMING AND USES RADIO FREQUENCY. 
IN THIS CASE, THE COMMAND SIGNAL IS PICKED UP FROM A VARIABLE 
RESISTOR(WHICH CORRESPONDS TO THE SEWING MACHINE FOOT 
CONTROLLER) -AN ANALOGUE DIGITAL CONVERTER IS APPLIED, AND THEN 
AFTER THE FREQUENCY MODULATION ( FM ) OF A RADIO-FREQUENCY 
SIGNAL, THE SIGNAL IS EMITTED ; AT RECEPTION , AFTER DEMODULATION, 
IN A CONTROL BLOCK, THE SIGNAL UNDERGOES A REVERSE DIGITAL 
ANALOGUE CONVERSION AND THE VARIABLE SIGNAL CONTROLS THE 
MOTOR ROTATION. A REPLACEMENT BATTERY IS USED. THE MACHINE 
WILL STOP OPERATING WHEN THE BATTERY HAS REACHED A CERTAIN 
LEVEL OF POWER SOURCE TO INDICATE TO THE OPERATOR THAT THE 
BATTERY NEEDS TO BE REPLACED OTHERWISE THE MACHINE WILL 
MALFUNCTION BY RUNNING CONTINUALLY AND CANNOT BE STOPPED 
AND THE SPEED CANNOT BE CHANGED BECAUSE THE SIGNAL CANNOT 
BE TRANSMITTED. 

AS IT USES A RADIO FREQUENCY SIGNAL AS A CONVEYOR, THIS 
TECHNICAL SOLUTION ALLOWS THE OPERATION OF SEVERAL SEWING 
MACHINES BY A SINGLE REMOTE CONTROL, BUT IT REMAINS 
COMPLICATED: IT NEEDS CODING. AND DECODING OF THE INFORMATION 
TO THE SIGNAL MODULATION AND DEMODUL AT ION , MORE OVER , EVEN IF 
THE FREQUENCY MODULATION (FM) IS USED TO TRANSMIT THE 
COMMAND SIGNAL, IT IS POSSIBLE THAT VARIOUS RADIO FREQUENCY 
SIGNALS- AND HERE WE HAVE THE INTERENCE SIGNALS GENERATED BY 
THE SEWING MACHINE MOTOR-WILL OVERLAP AND DISTURB THE USEFUL 
SIGNAL ; THE USE OF FREQUENCY MODULATION REQUIRES THE USE OF 
A RELATIVELY WIDE BAND, AND THEREFORE THERE IS MORE INTERFERENCE 
WITH THE RECEIVED SIGNAL, EVEN WITH THE USE OF (ADDITIONAL) 
CODING/DECODING OPERATIONS , IT IS POSSIBLE TO DISTURB THE 
RECEIVED SIGNAL, AND IMPLICITLY THE FUNCTIONING OF THE 
SEWING MACHINE. 

TO THE REPLACEMENT BATTERY IT IS IMPERATIVE FOR THE OPERATOR 
TO SEE THE MESSAGE ON THE MACHINE TO PREPARE FOR BATTERY 
REPLACEMENT OTHERWISE THE SAFETY OF THE OPERATOR MAY BE AT 
RISK DUE TO MALFUNCTION OF SEWING MACHINE AND LOSS OF GARMENT 
PRODUCTION. 
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SUMMARY OF THE INVENTION 



IT IS AN OBJECT OF THE PRESENT INVENTION TO PROVIDE A 
SEWING MACHINE HAVING A WIRELESS SWITCH ANO A 
INDEPENDANT CONTROLLER ATTACHED TO THE MACHINE BODY 
PROVIDING A SEWING MACHINE SUBSTANTIALLY FREE FROM 
INTERFERENCE FROM A RADIO WAVE SIGNAL FROM OTHER 
TRANSMITTERS AND TO PREVENT THE MACHINE MALFUCTION BY 
RUNNING CONTINUALLY AND CANNOT BE STOPPED AND THE 
MACHINE SPEED CANNOT BE CHANGED. 



IT IS ANOTHER OBJECT OF THE PRESENT INVENTION TO 
PROVIDE A RECHARGABLE BATTERY IN A WIRELESS SWITCH 50 
THAT CONTINUOUS DATA TO RUN THE SEWING MACHINE AND 
THEN THE MACHINE WILL STOP IF THE DATA FAILS AND WHEN 
THE RECHARGABLE BATTERY RUNS OUT OF POWER THE MACHINE 
WILL NOT START AND ANYTHING THAT BREAKS THE TRANSMISSION 
THE MACHINE WILL AUTOMATIC STOP. 



BRIEF DESCRIPTION OF THE DRAWINGS. 



FIG.1 IS A DIAGRAM ILLUSTRATING THE FOLLOWING ( A ) OPERATE 
LED.(B)POWER LED.(C)SPEED CONTROL . (D)CALIBRATION FOR THE 
MOTOR .(E) RECHARGING POINT . (F ) CONNECTOR TO THE SEWING 
MACHINE. (G)DIL SWITCHES FOR CODING . (H )FUSE . (J )LID OF 
RECEIVER BOX.(K)RECEIVER BOX. 



FIG. 2 IS A DIAGRAM ILLUSTRATING THE FOLLOWING ( A ) BATTERY 
CHARGER LED. (B)OPERATE LED .( C ) OPERATING SWITCH AND SPRING 
(D)RECHARGE CONNECTOR .( E )DIL SWITCHES FOR CODING .( F ) FOUR 
SPRINGS. (G)TRANSMITTER BOX.(H)LID OF TRANSMITTER BOX. 

FIG. 3 IS A DIAGRAM ILLUSTRATING THE FOLLOWING(A) 
TRANSMITTER BOX .( B ) RECEIVER BOX.(C)VIEW TO RECHARGE 
TRANSMITTER BOX .( D ) SEWING MACHINE BLOCK. 



FIG. 4 IS A DIAGRAM ILLUSTRATING THE FOLLOWING ( A ) BATTERY 
CHARGER LED . (B )THE BATTERY RECHARGING POSITION OF THE 
TRANSMITTER BOX AND RECEIVER BOX. 



FIG. 5 IS A DIAGRAM ILLUSTRATING THE FOLLOWING ( A ) A STRAP 
ATTACHED TO TRANSMITTER BOX.(B)A STRAP ATTACHED TO 
TRANSMITTER BOX PROVIDING INSULATION FOR WIRE.(C)WIRE 
ALONG THE FULL LENGHT OF THE STRAP. (D)DC POWER RECHARGABLE 
POWER SOCKET. 



FIG. 6 IS A DIAGRAM ILLUSTRATING THE FOLLOWING ( A ) THE OPPOSITE 
SIDE VIEW OF FIGURE ( 1 ) . ( A ) IEC INLET MAINS CONNECTION. 
(B)RECEIVER BOX .( C ) CONNECTOR TO SEWING MACHINE .( D ) LID OF 
RECEIVER BOX. 



FIG. 7 IS A SCHEMATIC ELECTRIC CIRCUIT OF THE TRANSMITTER . 



FIG. 8 IS 



A SCHEMATIC ELECTRIC CIRCUIT OF THE RECEIVER. 
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THEIR 15 A STRAP FIG 5 . ( A ) ATTACHED TO THE TRANSMITTER 
BOX THAT CONTAINS A INSULATED WIRE(C) TO REACTIVATE A 
SMALL AMOUNT OF SIGNAL ANO TRANSMITS FROM A RESTRICTED 
LOCATION OR AREA WHEN THE CIRCUIT IS MOSTLY OBSURED BY 
THE BODY AND CLOTHING THIS ENSURES THAT EACH 
INDIVIDUAL SEWING MACHINE OF ONE OR MORE BEING 
OPERATED IN A CONFINED WORKING AREA OF A MINIMUM 
DISTANCE OF 30cms APART AND 30cms IN FRONT OF THE SEWING 
MACHINE FROM THE FIRST SEWING MACHINE TO THE NEXT MACHINE 
FOR OPERATIONAL USE ANO THERE AFTER TO THE SAME DISTANCE 
AND FRONTAGE APART FOR THE USE IN A SCHOOL CLASSROOM, 
SEWING DESIGN SAMPLE ROOM , GARMENT FACTORY, IN THE HOME, 
AND ANY SUITABLE WORKING ENVIRONMENT , BE ING TRANSMITTED 
BY ONE WIRELESS SWITCH OR MORE THAN ONE TRANSMITTED 
SWITCHES BEING ACTIVATED FOR ONE SEWING MACHINE OR MORE 
THAN ONE MACHINES SIMULTANEOUSLY USED, AND SEWING MACHINES 
BEING RAMDERLEY TRANSMITTED IN VARIOUS START AND STOP 
SEWING OPERATIONS BY ONE INDIVIDUAL OPERATOR AND OR A 
GROUP OF INDIVIDUAL OPERATORS USING ALLOCATED SEWING 
MACHINES FOR THEIR SEWING REQUIREMENTS , FOR EXAMPLE 
STITCHING THE SEAM5 OF CURTAINS. 

THEIR IS FOR A SEWING MACHINE HAVING THE USE OF THE 
MIC0PR0CESSER.FIG.7 AND FIG. 8. THAT ENABLES TO USE A DITAL 
CODED TRANSMISSION GIVEN A LARGE NUMBER OF WIRELESS 
SWITCHES THE FREQUENCY REFERENCE OF THE TRANSMITTER IS A 
SINGLE CRYSTAL OR A SAW DEVICE AND DOES NOT REQUIRE 
MULTABLE FREQUNCIES MICO PROCESSER IN THE TRANSMITTER 
THAT ENABLES TO PUT OUT A PSEUDO-RANDOM TO AVOID 
INTERFERENCE FROM ADJUSTED UNITS USING AMPLITUDE 
MODULATION. 

THEIR IS FOR A SEWING MACHINE WHILE BEING TRANSMITTED BY 
THE WIRELESS SWITCH HAVING A SECOND WIRELESS SWITCH THAT 
CAN BE CHARGED ON THE RECEIVER BOX ATTACHED TO THE 
SEWING MACHINE. THE SECOND WIRELESS SWITCH IS DISABLED 
WHEN THERE IS A 5 VOLT SUPPLY PRESENT TO RECHARGE THE 
BATTERY. THE RECEIVER BOX SUPPLIES 5 VOLTS FOR THE 
TRANSMITTER TO RECHARGE . THI S ALSO AVOIDS A INDEPENDANT 
POWER BATTERY CHARGER. THIS PROVIDES CONTINOUS BATTERY 
CHARGING WHILE THE MACHINE IS IN USE PROVIDING 24 HOURS 
OF OPERATING USE OF THE NACHINE MOST USEFUL IN A 
GARMENT FACTORY FOR CONTINUOUS PRODUCTION. 

THE RECEIVER BOX FIG. 1(B) POWER LED. THE TRANSMITTER BOX 
FIG. (2) (A) BATTERY CHARGER LED. 

USING ONE TRANSMITTER SWITCH AND RECEIVER FOR RECHARGING 
IS UNPLUGGED FROM SEWING MACHINE AND PLUGGED WITH THE 
IEC MAINS SUPPLY LEAD INTO THE MAINS SOCKET. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS . 

NOW, EMBODIMENTS OF A SEWING MACHINE OF THE PRESENT 
INVENTION WILL BE DESCRIBED IN DETAIL HEREINBELOW 
WITH REFERENCE TO THE ACCOMPANYING DRAWINGS. 

FIG. 7 IS A SCHEMATIC ELECTRIC CIRCUIT OF THE 
RC2002 TRANSMITTERS 3.6 VOLT RECHARGABLE BATTERY, 
BT1 , POWERS THE TRANSMITTER ; THI S CAN BE RECHARGED FROM 
THE 5 VOLT INPUT ON CN1 .THE RECEIVER PLUGS INTO CN1 
AND PROVIDES 5 VOLTS DC FOR THIS PURPOSE. 

R3 AND R4 PRODUCE A REFERENCE VOLTAGE ; THI S IS COMPARED 
WITH THE BATTERY VOLTAGE, VIA R1,BY THE OP-AMP U1.IF THE 
BATTERY VOLTAGE IS LESS THAN 4V THEN THE OUTPUT OF U1 
BECOMES POSITIVE AND CHARGES THE BATTERY. THE CHARGING 
CURRENT IS LIMITED TO ABOUT BrnA BY THE OUTPUT 
RESTRICTIONS INHERENT IN THE OP-AMP AND D1 PREVENTS 
BACK LEAKAGE FROM THE BATTERY WHEN THE SUPPLY IS 
DISCONNECTED. R2 IS USED TO PRODUCE A SMALL AMOUNT OF 
HYSTERESIS IN THE CIRCUIT SUCH THAT THE CHARGING STOPS 
AT ABOUT 4.2 VOLTS AND WILL NOT START AGAIN UNTIL THE 
BATTERY VOLTAGE HAS FALLEN TO ABOUT 3 . B VOLTS . THE OP-AMP 
OUTPUT IS ALSO TAKEN VIA R6 TO SWITCH Q1 AND HENCE 
ILLUMINATES THE LED ,D2 ,T0 INDICATE WHEN THE BATTERY IS CHAR 
ING. 



WHEN SW1 IS OPERATED POWER IS APPLIED TO 1C1 AND ITS 
ASSOCIATED CIRCUTRY. 

ICI IS A HYBRID-INTEGRATED CIRCUIT CONTAINING BOTH AN 

INTEGRATED RF TRANSMITTER , RE QUIRING MINIMAL EXTERNAL 

COMPONENTS, AND AN 8-BIT MICROPROCESSOR HAVING SIX 

10 PINS AND INTERNAL 4MHz CLOCK GENERATOR , WHEN POWERED 

UP THE SOFTWARE IN THE MICROPROCESSOR READS A 5-BIT 

CODE FROM THE DIL SWITCH SW2 AND GENERATES A 

PSEUDO -RANDOMLY SPACED DATA STREAM ON GPS OUTPUT PIN. 

THE DATA IS CODED SO AS TO PRODUCE ONE DATA WORD EVERY 

2 TO 66ms. EACH WORD CONSISTS OF SIX BITS;ONE START BIT 

AND 5 DATA BITS DIRECTLY REPRESENTING THE SETTINGS OF SW2 . 

THE START BIT IS A 300us PULSE AND THE DATA BITS ARE 

5 WIDTH -MODULATED PULSES WITH A CYCLE LENGTH OF 900us 

AND A DUTY TIME OF EITHER 300 OR BOOus . 

THE RANDOM TIME GENERATOR IS SEEDED FROM THE 5-BIT CODE 

AND THUS EACH TRANSMITTER WILL PRODUCE A DIFFERENT 

RANDOM SEQUENCE. THIS ENSURES THAT THE OUTPUTS OF MORE 

THAN ONE TRANSMITTER USED SIMULTANEOUSLY PRODUCE ONLY 

VERY LIMITED INTERFERENCE WITH EACH OTHER. 

THE DATA SIGNAL IS USED TO SWITCH THE TRANSMITTER 

OSCILLATOR ON AND OFF THUS PRODUCING A SUPPRESSED 

CARRIER AMPLITUDE MODULATION (AM) SIGNAL AT THE OUTPUT OF 

THE TRANSMITTER. THE TRANSMITTER USES A PCB TRACK AS A LOOP 

ANTENNA TUNED BY C4 . FREQUENCY REFERENCE IS PROVIDED BY A 

CRYSTAL , XI , THIS OSCILLATES AT 13.56MHz AND IS INTERNALLY 

MULTIPLIED BY 32 TO PRODUCE A CARRIER FREQUENCY OF 

433.92MHz .WHEN RECHARGING POWER IS APPLIED TO THE CIRCUIT 

Q2 IS SWITCHED ON VIA R7 AND THIS IN TURN PULLS THE ENABLE 

PIN OF THE TRANSMITTER TO GROUND DISABLING THE RF OUTPUT 

WHEN CHARGING OF THE BATTERY IS TAKING PLACE. C5,C6 AND R1 1 

FORM A LOOP FILTER FOR THE RF OSCILLATOR AND HAVE BEEN SELECTED 

TO GIVE A FAIRLY FAST OSCILLATOR START-UP TIME. 03 IS 

POWERED WHENEVER SW1 is OPERATED AND GIVES A VISUAL 

INDICATION OF TRANSMITTER OPERATION. C1 >C2 AND C3 ARE SUPPLY 

RYPASS CAPACITORS. 
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CONTINUATION OF DESCRIPTION OF SHAD RC2002 
TRANSMITTER: 



IN ADDITION TO THE LOOP ANTENNA ON THE PCS AN 
INSULATED WIRE IS INCORPORATED IN THE ARM 
STRAP OF THE TRANSMITTER BOX. THIS ABSORBS SOME 
OF THE RADIATED SIGNAL FROM THE LOOP AND 
RE-RADIATES THE RF SIGNAL TO ENABLE A BETTER 
TRANSMISSION WHEN THE CIRCUIT IS MOSTLY 
OBSCURED BY THE BODY AND CLOTHING. 



DESCRIPTION OF SHAD RC2002 RECEIVER 



FIG. 8 

THE LIVE AND NEUTRAL MAINS INPUTS ARE ON CN1 THESE 
ARE TAKEN TO TRANSFORMER TF1 TO POWER THE LOW 
VOLTAGE CIRCUITRY AND VIA L1 AND L2 TO SUPPLY THE 
SEWING MACHINE LAMP AND THE PHASE ANGLE CONTROL 
CIRCUIT FOR THE MOTOR. L1 AND L2 PROVIDE MAINS 
FILTERING TO PREVENT TRANSIENT SPIKES FROM BEING 
TRANSMITTED BACK DOWN THE MAINS PATH IN ADDITION 
THE PCB TRACKS AND INTERNAL MACHINE WIRING ARE 
PROTECTED BY A ONE-AMP HRC FUSE . 



DIODES D2 AND D4 FULL-WAVE RECTIFY THE OUTPUT OF 

TF1 AND THIS IS SMOOTHED BY C2 TO GIVE ABOUT 8 VOLTS 

DC. THE 8 VOLTS IS THEN REGULATED TO 5V0LTS BY THE LOW 

DROPOUT REGULATOR U2,THIS IS THEN USED TO POWER THE 

PHASE CONTROL CIRCU IT , MICROPROCESSOR , RADIO RECEIVER 

MODULE AND IS ALSO TAKEN TO CN3 TO PROVIDE POWER TO 

RECHARGE THE TRANSMITTER . DIODES D1 AND D3 PRODUCE A FULL 

WAVE RECTIFIED SIGNAL , WHICH IS THEN TAKEN TO THE PHASE 

CONTROL CIRCUIT. R5 PROVIDES A SIGNAL DISCHARGE PATH AND THE 

RECTIFIED SIGNAL IS THEN TAKEN VIA R4 TO THE INPUT 

OF A SCHMITT TRIGGER INVERTER. THE ZENER DIODE D5 IS 

USED TO CLIP THE SIGNAL AND PROVIDE OVER VOLTAGE 

PROTECTION TO U4C.THE OUTPUT OF U4C IS A SET OF 

POSITIVE PULSES COINCIDING WITH MAINS ZERO CROSSING, 

THIS IS THEN INVERTED BY U4B TO PROVIDE A POSITIVE 

GOING PULSE DURING EACH MAINS HALF CYCLE, THIS THEN 

CHARGES C4 VIA THE NETWORK OF R6,R7 AND R8 , WHEN THE 

VOLTAGE ON U4A INPUT REACHES ITS POSITIVE THRESHOLD 

LEVEL THEN ITS OUTPUT SWITCHES TO A LOW LEVEL. AT THE 

END OF THE PULSE D6 IS USED TO QUICKLY DISCHARGE C4 

READY FOR THE NEXT HALF CYCLE, BY ADJUSTING R8 AND R7 

THE TIME TAKEN TO TRIGGER UAA CAN BE VARIED AND THUS 

THE PERCENTAGE OF MAINS CYCLE PRESENTED TO THE MOTOR. 

THE RECEIVER MODULE M1 IS A SIMPLE AM DETECTING 

RECEIVER WITH AN INTERGRATED DATA SEPARATOR TO 

PROVIDE A DIGITAL OUTPUT WHICH GOES POSITIVE WHEN 

CARRIER IS RECEIVED. THE DIGITAL OUTPUT IS TAKEN TO 

A MICROPROCESSOR, U3, AND THIS IS PROGRAMMED TO DECODE THE 

INCOMING DATA WAVEFORM AND COMPARE IT WITH THE SETTINGS 

ON DIL SWITCH SW1 . 
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CONTINUATION OF DESCRIPTION OF SHAD RC2002 
RECEIVER: 



ONCE TWO CORRECT CONSECUTIVE DATA WORDS ARE 
DETECTED THEN THE RA3 OUTPUT IS SWITCHED HIGH, 
IHE INCOMING DATA IS THEN MONITORED AND 
PROVIDED THERE IS A CORRECTLY RECEIVED DATA WORD 
AT LEAST EVERY 250ms THEN THE OUTPUT REMAINS HIGH. 
THE SIGNAL FROM RA3 IS THEN TAKEN VIA R1 0 TO D8,T0 
GIVE A VISUAL INDICATION OF DATA RECEIVED, AND THEN 
TO THE LED POSITIVE SIDE OF OPTO-ISOLATOR U1 .THIS 
PRODUCES AN AND FUNCTION WITH THE SIGNAL FROM U4A 

AND CAUSES THE^MAINS SIDE TRIAC TO BE TRIGGERED WHILE GOOD 
DATA IS BEING RECEIVED. 

C1 ,R1 AND R2 FORM A SUPPRESSION CIRCUIT FOR THE DRIVER 
TRIAC IN U1 ,THE MAIN TRI AC ; TR1 IS USED TO SUPPLY THE 
POWER TO THE MOTOR. TR1 IS A ' SNUBBER-LESS ' TRIAC 
AND REUIRES NO SUPPRESSION OF ITS OWN. THE PHASE 
CONTROLLED LIVE OUTPUT FROM TR1 IS TAKEN TO CN2 TO 
PROVIDE POWER TO THE MOTOR IN THE MACHINE. 

R9 AND D7 PROVIDE AN INDICATOR TO SHOW WHEN MAINS 
POWER IS APPLIED TO THE UNIT.C10 AND C5 PROVIDE 
BYPASS FILTERING FOR THE 5-VOLT SUPPLY. 



TITLE: 
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SEWING MACHINE HAVING A WIRELESS SWITCH AND 
INDEPENDANT CONTROLLER. 



ABSTRACT 



SEWING MACHINE BEING TRANSMITTED BY ONE WIRELESS 
SWITCH OR MORE THAN ONE TRANSMITTED SWITCHES 
BEING USED TO TRANSMIT ONE SEWING MACHINE OR 
MORE THAN ONE MACHINE SIMULTANEOUSLY USED. 
SEWING MACHINES BEING RAMDERLEY TRANSMITTED 
IN VARIOUS START AND STOP SEWING OPERATIONS 
BY ONE INDIVIDUAL OPERATOR AND OR A GROUP OF 
INDIVIDUAL OPERATORS USING THEIR ALLOCATED 
SEWING MACHINES**A RECHARGEABLE BATTERY IS USED. 
THE SPEED CONTROLLER IS ATTACHED TO THE MACHINE 
BODY. THE RECEIVER BOX SUPPLIES THE VOLTAGE TO 
RECHARGE THE BATTERY FOR THE TRANSMITTER. 



(FIGURE 3) 



